(19) 



J 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 919 964 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) Intel.*; G07F 17/30, G07F 17/32 




02.06.1999 Bulletin 1999/22 


(21) 


Application number: 98309524.1 




(22) 


Date of filing: 20.11.1998 




(84) 


Designated Contracting States: 


(72) Inventor: Martin, John R. 




AT BE CH CY DE OK ES Fl FR GB GR IE IT LI LU 


Rockford, IL 61103 (US) 




MC NL PT SE 




Designated Extension States: 


(74) Representative: Hitchcock, Esmond Antony 




AL LT LV MK RO SI 


Lloyd Wise, Tregear & Co., 






Commonwealth House, 


(30) 


Priority: 21.11.1997 US 975612 


1-19 New Oxford Street 






London WC1A1LW (GB) 


(71) 


Applicant: Martin, John R. 




Rockford, IL 61103 (US) 





(54) Improved method of updating electronic data 



(57) We provide a method of updating electronic da- 
ta stored in a plurality of electronic amusement devices, 
for example, computer jukeboxes or electronic dart 
games. The method includes the steps of providing a 
master information source from which information, for 
example, new songs, programs, or advertisements, 
may be downloaded; providing a first set of at least one 
non-updated electronic amusement device; and con- 
necting each non-updated electronic amusement de- 
vice in the first set to the master information source and 
downloading information to the non-updated electronic 
amusement device, thereby providing at least one up- 
dated electronic amusement device. Additional non-up- 



dated electronic amusement devices are updated by 
providing a second set of at least one non-updated elec- 
tronic amusement device, and iterating the steps of se- 
lecting an updated electronic amusement device; se- 
lecting a subset of the second set of at least one non- 
updated electronic amusement devices; connecting the 
selected updated electronic amusement device to each 
non-updated electronic amusement device in said se- 
lected subset; and downloading information to the non- 
updated electronic amusement devices, thereby provid- 
ing at least one additional updated electronic amuse- 
ment device which may then be chosen in subsequent 
iterating steps to update non-updated electronic amuse- 
ment devices. 



CM 
< 

CO 

o> 

O) 
O) 

o 

Q. 

LU 




CO ROM 
READER 



Ml 

| SCANNER [ Q=j 



HOST 
COMPUTER 



| MQOEM 



x 



JUKEBOX • I 
121 N 




PROCESSING 
GROUT A-W* 



124 -\ 



OPTICAL 
MEMORY 



CATALOG 



scno; 

3PAOWC 
LIBRARY 



MQOEM y** I COtN OET. k 128 

=» [keyboard] j 123 

=0 | OlSPlAY \ f )K 



AUDIO 
REPRODUCTION 



- 127 





COMPRESSION 
CIRCUIT 


/» 




MEMORY 
[ CATALOG . 


J» 

,-27 


SONG/ 
GRAPHIC " 
LIBRARY 







FIG. 1 



JUKEBOX I N 



O-'^N l.-tn/a 7C001 DADtC <CQ» 



1 



EP 0 919 964 A2 



2 



Description 

[0001] This invention relates to methods of updating 
electronic data stored in electronic amusement devices. 
[0002] Electronic amusement devices, for example, s 
jukeboxes, have been available for many decades. One 
feature of modern jukeboxes that has been carried for- 
ward from the earliest machines is the ability to browse 
through a selection of songs and select one for play. Al- 
though it would not be uncommon to find a jukebox able 10 
to provide a selection of one hundred or more songs, or 
even complete compact discs (CDs), the benefits of pro- 
viding an increased number of selections is counterbal- 
anced by a unique set of difficulties. 
[0003] One set of difficulties lies in initially installing, >£ 
then updating the set of songs available in the jukebox. 
Currently, the songs played by modern jukeboxes are 
stored on CDs in the jukebox. Typically, a significant 
amount of time, expense, and potential inadvertent mis- 
handling of CDs (or the amusement device itself) are 20 
incurred because the CDs are initially installed manual- 
ly. The time, expense, and mishandling costs are then 
incurred each time new CDs become available and the 
old CDs are exchanged out for the new CDs. 
[0004] Furthermore, it is difficult to predict the artists, 25 
titles, or timing of songs that may become popular. As 
a result, profits may be lost until the time consuming 
process of obtaining and replacing the CDs is carried 
out. Because of the unpredictability of popularity, chang- 
ing CDs manually may become a significant drain on 30 
resources. 

[0005] The difficulties described above with respect 
to changing CDs is not the only difficulty inherent with 
electronic amusement devices. In electronic dart 
games, for example, there are usually no CDs to 35 
change, but there may be electronic music, advertise- 
ments, or other displays that need to be updated on a 
regular or irregular basis. These electronic amusement 
devices also incur the substantial time, expense, and 
mishandling costs associated with changing CDs in a <*o 
jukebox. As an example, an electronic dart game may 
include a sound ROM that would have to be exchanged 
in order to update the music or other sounds associated 
with the dart game, or advertisements displayed on the 
dart game. In addition, an operator responsible for main- *s 
taining a large number of electronic amusement devices 
suffers the costs described above many times over. 
Large operations may further require hiring additional 
labour, purchasing additional CDs (or updating adver- 
tisements), and coping with inadvertently broken so 
amusement devices. 

[0006] US 5,355,302 discloses a system for manag- 
ing a plurality of computer jukeboxes. In US 5,355.302. 
a central station is provided from which jukeboxes may 
download musical recording data. The central station ss 
may also receive data, for example, usage data, trans- 
mitted by each jukebox. At present, downloading a typ- 
ical compressed musical recording or song over a 



phone line with a MODEM at approximately 28.8 Kbps 
may take as long or longer than 30 minutes. Therefore, 
if there are many jukeboxes retrieving songs from the 
central station, the phone line may be in use for extend- 
ed periods of time. As a result, some jukeboxes may not 
be able to reach the central station in order to download 
songs and it may take an inordinate amount of time to 
update all the ukeboxes. 

[0007] A need therefore exists in the industry for an 
improved downloading method for songs and advertise- 
ments which updates electronic amusement devices 
and overcomes the disadvantages discussed above 
and previously experienced. 

[0008] In accordance with an aspect of the present in- 
vention, we provide a method of updating electronic da- 
ta stored in a plurality of electronic amusement devices, 
each electronic amusement device comprising memory 
for storing digital data, a communications interface, a 
multimedia output, a digital to analog converter for con- 
verting said digital data for output on said multimedia 
output and a processor connected to said communica- 
tions interface and said memory, said method compris- 
ing the steps of: 

a) providing a central station for storing data; 

b) determining a first set of at least one non-updated 
electronic amusement device; 

c) connecting each non-updated electronic amuse- 
ment device in said first set to said central station 
and downloading information to said non-updated 
electronic amusement device, thereby providing at 
least one updated electronic amusement device; 

d) determining a second set of at least one non-up- 
dated electronic amusement device; 

e) iterating the following steps: 

(i) selecting an updated electronic amusement 
device provided by downloading information to 
a non-updated electronic amusement device; 

(ii) determining a subset of said second set of 
at least one non-updated electronic amuse- 
ment devices, said subset thereby including at 
least one non-updated electronic amusement 
device; 

(iii) connecting said selected updated electron- 
ic amusement, device to each non-updated 
electronic amusement device in said subset 
and downloading information to said non-up- 
dated electronic amusement device, thereby 
providing at least one additional updated elec- 
tronic amusement device which may be select- 
ed in a subsequent selection step. 

Preferably, the electronic amusement device is a com- 
puter jukebox or an electronic dart game. 
[0009] The iterating steps described above may be re- 
peated until each non-updated electronic amusement 
device in the second set has information downloaded to 
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it. The method can then be repeated until each non-up- 
dated electronic amusement device has been updated. 
Alternatively, the method may terminate after a prede- 
termined number of iterations, and continue from where 
it left off at a later time or date. For example, the number s 
of iterations can be at least two or at least three. It is 
noted that an updated electronic amusement device 
need not connect to the same subset of non-updated 
electronic amusement devices each time the method is 
invoked. Rather, an updated electronic amusement de- 10 
vice may choose freely from among the second subset 
of non-updated electronic amusement devices. Further- 
more, the updated electronic amusement devices may 
select non-updated electronic amusement devices ac- 
cording to virtually any criteria. For example, the non- '5 
updated electronic amusement devices may be select- 
ed according to the area code in which they are located, 
by type (for example, dart game, jukebox, or trivia 
game), or by the amount of time required to perform the 
update. 20 
[0010] The electronic amusement devices may be 
connected to each other or to the central station by tel- 
ephone lines, and the connecting and downloading 
steps may comprise establishing a connection over a 
telephone line. The information downloaded may in- 2s 
elude advertisements, music and computer program up- 
dates. The connecting and downloading steps may be 
controlled by computer programs, external inputs or tim- 
ers. 

[001 1 ] In general, the method described above allows 30 
the electronic amusement devices to be set up in a tree 
configuration (where the electronic amusement devices 
represent nodes in the tree). The tree configuration may 
have any number of levels, and any number of branches 
from the nodes at each level. The tree configuration al- 35 
lows multiple nodes to simultaneously update other 
nodes, and therefore may download information very ef- 
ficiently. 

[001 2] The method is capable of expeditiously and in- 
expensively downloading updates to songs, advertise- *o 
ments, sounds, or otherjnformation to a plurality of elec- 
tronic amusement devices where the devices may be 
remotely located with respect to each other. The method 
allows automatic updates to occur in a highly efficient 
manner to data stored in a plurality of electronic amuse- *s 
ment devices which may be remotely located with re- 
spect to each other. 

[0013] The method described here makes possible a 
centralized distribution for updating information in elec- 
tronic amusement devices, and reduces the expenses so 
associated with updating information in an electronic 
amusement device. 

[0014] The method may be used for downloading 
songs and other information, making possible a config- 
urable update path for information in electronic amuse- s$ 
ment devices. It may also be used for downloading up- 
dates to songs and other information to a plurality of re- 
motely located electronic amusement devices in an el- 



4 

ficient, inexpensive, and configurable manner. 
[0015] The invention is now more particularly de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which: 

Figure 1 illustrates a block diagram of an electronic 
amusement device suitable for use with the method 
described here; 

Figure 2 shows the connections between a first set 
and a second set of non-updated electronic amuse- 
ment devices and a central station; 
Figure 3 shows a first set of updated electronic 
amusement devices connected to a second set of 
non-updated electronic amusement devices and a 
central station; 

Figure 4 shows the results of an iteration of the up- 
dating method starting from the configuration of Fig- 
ure 3; 

Figure 5 shows the results of an iteration of the up- 
dating method starting from the configuration of Fig- 
ure 4; and 

Figure 6 shows the results of an iteration of the up- 
dating method starting from the configuration of Fig- 
ure 5. 

[0016] Turning now to Figure 1, a central station 11 
monitors and updates the available selection of music, 
advertisements, or other information at a number of 
electronic amusement devices such as jukebox 13. For 
example, the central station 1 1 may monitor each juke- 
box 1 3 to determine the number of times each song has 
been played. From these numbers, the central station 
1 1 can calculate the royalty payments that are due. More 
importantly, the central station 11 can identify those 
songs which need to be replaced in each jukebox 1 3 on 
an individual basis, the central station 11 communicat- 
ing replacement songs to each jukebox 1 3 to update the 
available music selection as needed. 
[0017] Each jukebox 1 3 generally includes a compu- 
ter having sophisticated audio production capability 
wherein each jukebox 1 3 is programmed to play songs 
that have been digitally compressed and stored in a 
large volume data storage unit 93. The storage unit 93 
may be implemented, for example, with a hard disk, an 
optical memory, or any other available nonvolatile com- 
puter memory that provides read access for playing 
songs or that provides read and write access for playing 
songs and storing new songs. 
[0018] The central station 1 1 communicates with each 
jukebox 1 3 via a transmission link 1 5. The central station 
1 1 and each jukebox 1 3 use respective modems 1 7 and 
1 9 to maintain communication on the transmission link 
15. The transmission link 15 may be a cable system 
such as a pubtic or private telephones or the like. How-, 
ever, the modems 17 and 19 may be replaced with RF 
transceivers and associated antenna. In the later in- 
stance, the transmission link 15 is an RF link. 
[0019] Specifically, the central station 11 includes a 
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host computer 21 which maintains a master library 23 
of songs and optionally associated graphics which are 
stored in a compressed digital form in a bulk storage unit 
25. The bulk storage unit 25 is capable of storing vast 
amounts of digital data, and may, for example, take the 
form of a read-write optical storage device, a hard disk, 
or a solid state memory. The host computer 21 indexes 
the master library 23 by using a master catalog 27 which 
is also maintained in the bulk storage unit 25. 
[0020] The master catalog 27 stores a song record 
(not shown) for each song stored in the master library 
23. Each song record may include information fields in- 
cluding, for example: a) a title field, containing the name 
of the song; b) a classification field, containing the type 
of music, i.e., country, pop, jazz, classical, etc.; c) a song 
address field, containing the beginning address in the 
bulk storage unit 25 of the compressed digital data of 
the song; d) a song size field, containing the length in 
bytes of the compressed digital data; e) a graphics ad- 
dress field, containing the beginning address in the bulk 
storage unit 25 of the compressed digital data of graph- 
ics images, if any, to be associated with the song; f) a 
graphics size field, containing the number length in 
bytes of the compressed graphics image; and g) a play 
count field, containing a count which indicates the 
number of times the associated song has been played. 
[0021] Each jukebox 13 plays songs and optionally 
displays graphics which are stored locally in the large- 
volume data storage unit 93. The storage unit 93 of the 
jukebox 1 3 contains a subset of the songs found in the 
master library 23 maintained by the central station 11. 
More specifically, the storage unit 93 of the jukebox 13 
stores a song library 91 which is a corresponding subset 
of the master library 23. The song library 91 contains all 
of the currently available song selections and associat- 
ed pictorial graphics, if any, for the jukebox 1 3. The stor- 
age unit 93 also stores a catalog 95 that is similar to the 
master catalog 27. Both the song library 91 and the as- 
sociated catalog 95 are monitored and updated by the 
central management system 1 1 as needed via the trans- 
mission link 15. _ 

[0022] The jukebox 13 also includes a processing cir- 
cuit 121 which contains a microprocessor 121 A, read 
only memory (ROM) 1 21 B and random access memory 
(RAM) 1 21C. As in conventional computer systems, the 
microprocessor 121 A operates in accordance with the 
software contained in ROM 121B and uses the RAM 
121 C, for example, for scratchpad memory. The 
processing circuit 121 may also contain a decompres- 
sion algorithm which decompresses any compression 
applied by the central station 11. 
[0023] The processing circuit 1 21 controls the opera- 
tion and flow of data into and out of the jukebox 13 
through the modem 1 9 via a bus 1 24. Using the bus 1 24, 
the processing circuit 1 21 also controls a visual display 
1 25, one or more selection keys 1 23, and a coin/bill de- 
tector 126 to provide the user with an interactive inter- 
face to the jukebox 13. The keys 123 provide signals 



representing user inputs such as displayed song selec- 
tion. A touchscreen (not shown) may also provide user 
inputs by providing a feedback mechanism to song se- 
lection graphics, song playing controls, or other infor- 

5 mation displayed on the visual display 1 25. 

[0024] The display 1 25 displays alpha numeric infor- 
mation as well as pictorial graphics to interface with the 
user. The coin/bill detector 126 is responsive to one or 
more coins or bills input by a customer to determine 

io whether the proper amount of money has been input 
and to provide money detect signals coupled to the 
processing circuit. The processing circuit 121 further 
controls, via the bus 124, an audio reproduction circuit 
1 27 coupled to a speaker system 1 29 along a bus 1 31 

is to provide an audio output to the user. 

[0025] Turning now to Figure 2, a configuration 200 
of electronic amusement devices 202-234 connected to 
a central station 236 is shown. The central station 236 
may be implemented, for example, as the management 

20 system 1 1 shown in Figure 1 . The amusement devices 
may be implemented, for example, as the computer 
jukebox 1 3 shown in Figure 1 , or may be configured as 
dart games, electronic trivia games, and the like. The 
connections between the central station 236 and the 

2S amusement devices 202-234 are typically implemented 
as a MODEM connection over a telephone line but may 
include other forms of communication. The connections 
may be implemented, for example, as an Integrated 
Services Digital Network (ISDN) connection or as a gen- 

20 eral network connection, for example, a Synchronous 
Optical Network (SONET) or Ethernet connection, op- 
tionally connected to the Internet. Other suitable imple- 
mentations for the connections include serial or parallel 
data buses, satellite connections, microwave transmis- 

3$ sions, or even cable television connections. 

[0026] Under the operation of the processing circuit 
1 21 or the host computer 21 , the central station 236 or 
the amusement devices 202-234 may schedule regular 
or irregular data transfer operations (downloads) be- 

*o tween the amusement devices 202-234 and the central 
station 236 (most commonly song updates for the 
amusement devices 202-234). Information, tor exam- 
ple, song selection information, may also flow from the 
amusement devices 202-234 to the central station 236. 

45 External input devices such as keyboards, touch- 
screens, mice, and scanners (not shown) may be used 
to control the amusement device 202-234 updates. In 
addition, timers, implemented as. for example, real time 
clocks, may be used to schedule periodic amusement 

so device 202-234 updates. 

[0027] For example, when a new song becomes pop- 
ular, the central station 236 may retrieve the song from 
its storage and transmit the song to selected amuse- 
ment devices in order to replace an old song no longer 

55 popular. The central station 236 may also send adver- 
tisements, program updates, or other information to re- 
ceivers. For example, the central station 236 may send 
a new advertisement to a receiver in a dan: game for 
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display on a screen included in, or connected to, the dart 
game itself. The advertisement need not be visual in na- 
ture, tt may be solely audio, or it may include both audio 
and visual elements for output on a multimedia display 
The multimedia display may therefore include, for ex- 
ample, only speakers, or may include additional ele- 
ments including video screens. The method described 
here controls the updates to the numerous amusement 
devices 202-234 in an efficient manner. In particular, the 
method does not require the central station 236 to trans- 
mit to every amusement device 202-234 in order to up- 
date each amusement device 202-234. 
[0028] According to the method, a first set of amuse- 
ment devices is selected. Referring to Figure 2, a first 
set 238 of the amusement devices 202-234 consisting 
of amusement devices 202-206 is shown selected as 
the first set 238. The amusement devices in the first set 
238 are all capable of directly connecting to the central 
station 236 through one of the communications links de- 
scribed above. In principle, any number of amusement 
devices 202-206 may by connected directly to the cen- 
tral station 236. Furthermore, the selection of the first 
set need not include every amusement device connect- 
ed directly to the central station 236. The amusement 
devices 208-234 which are not included in the first set 
238 may be considered to form a second set 240 of 
amusement devices. 

[0029] Once the first set 238 has been chosen, each 
amusement device in the first set 238 connects to the 
central station 236. Once connected, each amusement 
device, for example amusement device 202, transfers 
(downloads) data from the central station 236. The 
downloaded data may, for example represent a new 
song, advertisement, or other information. Storage in 
the amusement device may be implemented, for exam- 
ple, as a wnteable-CD, re-writeable CD, disk drive, tape 
drive, EEPROM, or flash memory. In general, the stor- 
age may hold any type of electronic information, includ- 
ing digitized songs, static images, image sequences 
(video), and sounds suitable for advertisements, attrac- 
tive displays, or other ioformation (such as weather up- 
dates). The amusement device may also transfer pro- 
gram updates (for example, bug fixes) designed to up- 
date the software in an electronic amusement device. 
[0030] After transferring the data, the amusement de- 
vice is considered an updated amusement device. Re- 
ferring to Figure 3, that figure indicates with a hatching 
pattern that the amusement devices 302-306 are updat- 
ed versions of the amusement devices 202-206 of Fig- 
ure 2. The subsequent steps in the method described 
here allow any updated electronic amusement device 
to, in turn, update any non-updated amusement devic- 
es. First, an updated electronic amusement device is se- 
lected, for example amusement device 302 in Figure 3. 
Subsequently, a first subset of amusement devices is 
selected from the second set 240 of non-updated 
amusement devices. As one example, the first selected 
subset (307) may consist of amusement devices 208 



and 210. The amusement devices in the subset may be 
chosen according to any criteria. For example, the sub- 
set may consist of amusement devices in the same tel- 
ephone area code as the amusement device 302, or 

5 may consist of amusement devices physically nearby 
one another on a local network. 
[0031] Once the first subset 307 is chosen, the select- 
ed updated amusement device 302 connects to each 
non-updated amusement device 208 and 210 in the first 

io subset 307 and downloads song updates or other infor- 
mation to the non-updated amusement devices 208 and 
210. The selected amusement device 302 may use a 
MODEM, for example, to sequentially call each non-up- 
dated amusement device 208 and 21 0 in the first subset 

15 307 and download data. Each non-updated amusement 
device 208 and 210 in the first subset 307 thereby be- 
comes an updated amusement device and may be se- 
lected as an updated amusement device in a subse- 
quent selecting and updating step. In Figure 4, the 

20 amusement devices 208 and 210 are shown updated 
(and indicated by reference numeral 308 and 310) by 
the selected amusement device 302. In other words, 
and as previously stated, amusement devices 208 and 
210 formed a first subset 307 of the second set 240 dur- 

25 jng an update step in which amusement device 302 op- 
erated as the selected update amusement device. 
[0032] Typically, an updated amusement device is not 
considered in a subsequent subset selection step since 
the amusement device is already updated. In addition, 

30 the selection of an updated amusement device need not 
be a physical selection in response to, for example, op- 
erator input. Rather, the selection process may com- 
prise a program running in the amusement devices 
202-234 which periodically initiates a connection to an- 

35 other amusement device 202-234 or the central station 
236. As will be explained in more detail below, the se- 
lection process may also be responsive to a download 
tree generated by an updated amusement device and 
forwarded to each amusement device as the amuse- 

40 ment device is updated. Furthermore, internal timers, 
implemented as, for example, real time clocks, may con- 
trol the periodic update of the amusement devices 
202-234. 

[0033] Figure 4 also shows the result of the updated 
45 amusement device 304 having updated amusement de- 
vice 212 (the only member chosen to form the second 
subset 402) and the result of the updated amusement 
device 306 having updated amusement device 214 (the 
only member chosen to form the third subset 404). The 
so reference numerals 31 2 and.31 4 in Figure 4 indicate up- 
dated versions of the amusement devices 212 and 21 4. 
The steps of selecting an updated amusement device, 
selecting a subset of the second set, connecting the se- 
lected updated amusement device to each electronic 
55 amusement device in the selected subset, and down- 
loading information are iterated until a predetermined 
number of the amusement devices 202-234 are updat- 
ed. 
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[0034] For example, in Figure 4, the amusement de- 
vices 308*314, now updated, may proceed to update ad- 
ditional amusement devices. As an example, the updat- 
ed amusement device 308 may then select a fourth sub- 
set 406 of non-update amusement devices consisting s 
of amusement devices 216 and 218, the updated 
amusement device 310 may select a fifth subset 408 
consisting of amusement devices 220, 222, and 224, 
while the updated amusement device 314 may select a 
sixth subset 410 consisting of amusement device 226. io 
Each updated amusement device 308-314 downloads 
information to the non-updated amusement devices 
216-226. Figure 5 shows each amusement device 
216-226 after updating, indicated by reference numer- 
als 316-326. is 
[0035] Performing another iteration competes the up- 
dating procedure for ail of the originally non-updated 
amusement devices 208-234 in the second set 240. Up- 
dated amusement device 318, for example, may select 
a seventh subset 41 2 consisting of amusement device 20 
228, updated amusement device 320 may select an 
eighth subset 41 4 consisting of amusement devices 230 
and 232, while the update amusement device 324 may 
select a ninth subset 416 consisting of amusement de- 
vice 234. Figure 6 shows each amusement device 25 
228-234 after updating, indicated by reference numer- 
als 328-334. 

[0036] Performing downloading according to the 
above described method greatly reduces the bandwidth 
requirements of the central station 236 by distributing 00 
the updating functions to the amusement devices. It is 
noted that the connections shown in Figures 2-6 need 
not be static. In other words, it may be possible for a 
particular amusement device to use a MODEM, for ex- 
ample, to update any or none of the other amusement 35 
devices and to select a new subset of amusement de- 
vices each time the method is invoked. When it is desir- 
able to reduce the costs associated with updating the 
amusement devices, a particular amusement device 
may. for example, be programmed or configured to only 4 o 
update amusement devices in its own telephone area 
code or telephone exchl'nge. Furthermore, the mecha- 
nism used to download information may change each 
time information is downloaded. For example, updated 
amusement device 308 may use a MODEM to connect 45 
to amusement devices 216 and 218, while updated 
amusement device 318 may use an RF link to update 
amusement device 228. 

[0037] In addition, an amusement device 202-234 
may create an information download tree (implemented so 
as any common data structure, for example, a linked list) 
which maps the manner in which a subsequent amuse- 
ment device 202-234 should update other amusement 
devices 202-234. For example, amusement device 202 
may create a download tree specifying that amusement ss 
device 208 will update amusement devices 216 and 
218, and that amusement device 218 will update 
amusement device 228. The download tree may then 



be forwarded to amusement devices 202-234 during the 
downloading of any other information. 
[0038] Thus, one or more amusement devices 
202-234 may relieve the burden of determining which 
amusement devices 202-234 to update to from other 
amusement devices 202-234. An amusement device 
202-234 at any level may create a download tree and 
forward the download tree to subsequent amusement 
devices 202-234. Furthermore, the download tree may 
include alternative update schemes to be employed if a 
particular link between amusement devices 202-234 is 
inoperable. For example, amusement device 208 may 
include further information in the download tree instruct- 
ing amusement device 216 to update amusement de- 
vice 228 if the link between amusement device 218 and 
amusement device 228 is inoperable. 



Claims 

1 . A method of updating electronic data stored in a plu- 
rality of electronic amusement devices, each elec- 
tronic amusement device comprising memory for 
storing digital data, a communications interface, a 
multimedia output, a digital to analog converter for 
converting said digital data for output on said mul- 
timedia output, and a processor connected to said 
communications interface and said memory, said 
method comprising the steps of: 

a) providing a central station for storing data: 

b) determining a first set of at least one non- 
updated electronic amusement device; 

c) connecting each non-updated electronic 
amusement device in said first set to said cen- 
tral station and downloading information to said 
non-updated electronic amusement device, 
thereby providing at least one updated elec- 
tronic amusement device: 

d) determining a second set of at least one non- 
updated electronic amusement device; 

e) iterating the following steps: 

(i) selecting an updated electronic amuse- 
ment device provided by downloading in- 

- formation to a non-updated electronic 
amusement device; 

(ii) determining a subset of said second set 
of at least one non- updated electronic 
amusement devices, said subset thereby 
including at least one non-updated elec- 
tronic amusement device; 

(iii) connecting said selected updated elec- 
tronic amusement device to each non-up- 
dated electronic amusement device in said 
subset and downloading information to 
said non-updated electronic amusement 
device, thereby providing at least one ad- 
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dttiona! updated electronic amusement de- 
vice which may be selected in a subse- 
quent selection step. 

2. A method according to Claim 1 , further character- 
ised in that the iterating step (e) comprises at least 
two, preferably at (east three, iterations, to down- 
toad information to a first subset and a second sub- 
set of non-updated electronic amusement devices, 
and, where step (e) comprises at least three itera- 
tions, to a third subset of non-updated electronic 
amusement devices. 

3. A method according to Claim 1 or Claim 2, further 
characterised in that the iterating step (e) iterates 
until each non-updated electronic amusement de- 
vice in said second set has information downloaded 
to it. 

4. A method according to Claims 1 , 2 or 3 further char- 
acterized in that step (e)(iii) comprises the step of 
establishing a connection over a telephone line for 
at least one iterating step. 

5. A method according to any of the preceding claims, 
further characterized in that step (c) comprises the 
step of establishing a connection over a telephone 
line. 

6. A method according to any of the preceding claims, 
further characterised in that one or both of steps (c) 
and (e)(iii) comprise(s) downloading information se- 
lected from the group consisting of advertisements, 
music and computer program updates. 

7. A method according to any of the preceding claims, 
further characterized in that one or both of steps (c) 
and (e)(iii) is/are responsive to a control selected 
from the group consisting of computer programs, 
external inputs, and timers. 

8. A method according to any of the preceding claims, 
characterized in that step (e) (iii) further comprises 
the step of transmitting a download tree. 

9. A method according to Claim 8, characterised in 
that step (e) (iii) further comprises the step of trans- 
mitting at least one alternate update scheme. 

1 0. A method according to any of the preceding claims, 
further characterized in that the electronic amuse- 
ment device is a computer jukebox, the memory for 
storing digital data comprises memory for storing 
digital data representing a plurality of songs, and 
the multimedia output comprises at least one 
speaker. 

11. A method according to any of Claims 1 to 9, further 



characterized in that the electronic amusement de- 
vice is an electronic dart game comprising a dart 
target, and the multimedia output comprises at least 
one speaker. 
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FIG. 3 
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